The preparation of the gastric-fistula cat, induding details of the design of the cannula and restraining slings, is described. Information about the training and selection of suitable animals, and their housing and diet, is presented. The problems of the long-term use and maintenance of a colony of these animals over a 7-year period are discussed and details of colony losses over this time given. The main health problem was the occurrence of a subcutaneous infection, radiating from the base of the cannula, which was due to a benzylpenicillin-resistant Staphylococcus aureus.
The first recorded report on the use of the non-anaesthetized cat in studies of gastric secretion seems to be that of Riasantsew (1895) who investigated sham feeding in animals with gastric and oesophageal cannulae. Keeton (1914) and Carlson, Orr & Brinkman (1914) described an innervated fundic pouch preparation (Pavlov type) and its response to feeding, and Keeton, Koch & Luckhardt (1920) investigated the effects of injecting histamine and gastrin extracts into similarly prepared cats. Cats with separated innervated pouches (Perry-Pavlov type) were prepared by Leonard, Long, French, Peter & Wagensteen in ] 964. Cats with denervated pouches (Heidenhain type) have been described by Gamble & McIver (1928) and Emas & Grossman (1968) .
Several workers have used cats with simple gastric fistulae. Baxter (1934) stimulated secretion with histamine, and Cutting, Dodds, Noble & Williams (1937) showed that histamine and insulin when injected subcutaneously stimulated gastric acid secretion, and that insulin also stimulated pepsin secretion. Similar preparations were described by Noble (1946 Noble ( , 1949 and Friedman (1950) . Friedman, Hochschild & Carpenter (1952) used a 2-dose histamine test for the assay of gastric secretory depressants, and briefly mentioned that they had maintained gastric-fistula cats for 2 years. Emas (1960) developed an assay for gastrin using intravenous infusions in the fistula cat.
There are thus relatively few reports on the use of the non-anaesthetized cat for gastric secretion studies compared with the vast literature on the dog. Moreover the overall problems associated with the use of the cat for this purpose, including husbandry and long-term use, have not previously been recorded. The purpose of this communication is to describe techniques for the preparation of the gastric-fistula cat and its routine experimental use, and to discuss and enumerate the problems encountered over the last 7 years in the maintenance of a colony of these animals.
MATERIALS AND METHODS

Housing
Healthy, short-haired cats, mainly of our own breeding, of either sex and weighing 3-4 kg, were used. The problem of hair balls, which can block cannulae, was reduced by the selection of short-haired cats. The animals were housed singly in metal cages measuring 106 X 60 X 53 cm high, with a sawdust tray at one end and a raised sleeping shelf at the other. The temperature was maintained at 18.5-21°e. 
Training
The animlls were trained to stand quietly in slings suspended from frames which were modifications of those originally used by Emas (1960) and illustrated by Emas, Swan & Jacobson (\967).
The frame, made from Dexion 225 aluminium angle (Dexion Ltd, Empire Way, Wembley, Middlesex), was 46 em long, 53 em high and 30 em wide and had a sheet aluminium base (Fig.  I) . The sling (Fig. 2 ) was made from a single piece of sailcloth, with rings at the corners to suspend it from clips attached by cord to the corners of the frame. Webbing straps on the side of the sling were fastened over the animal's back, and a lace passed through eyelets at the front of the sling was tied at the back of the neck. The design of the frame and sling is important since the animal must be gently restrained but allowed sufficient movement to take up the most comfortable position.
A foot-rest was provided to enable the cat to stand in a relaxed position with its weight taken mainly by the sling. The training period extended over 2 months; the actual time in the sling was gradually increased at each successive session to a maximum of 4 hours, the total time during which any cat was in the sling being ] 0 to 30 hours. Cats are not easy animals to train and discipline in this way, but with patience and understanding our technicians have managed to train about 75 per cent of the animals initially selected. Training is undertaken by the technicians who will eventually handle the animals in the laboratory, and not by the animal technician who is only responsible for their care in the animal room. Cats were always trained before the gastric cannula was inserted.
Cannula
The original cannulae used were made of 'Perspex' and were similar to those used by Emas (1960) . Granulation tissue, treated with only limited success by cauterization. developed around these cannulae in a number of cats. This problem was overcome by the use of silver cannulae. In one cat in which granulation-tissue formation was a recurring problem, the replacement of 'Perspex' by silver was completely successful. In the latest type (Fig. 3) the ring below the flange, as in the Gregory-type dog cannula, allowed the cannula to be firmly tied to the stomach wall. The cannula was threaded on the outside to allow a 'Perspex' retaining-ring to be screwed into position next to the body wall; this prevented movement of the cannula in the immediate postoperative period. This ring was usually removed on the 6th post-operative day. When the animal was not being used experimentally the cannula was closed with a 'Perspex' plunger which was retained in position by means of the threaded cap ( Fig. 3) .
Surgical procedures and post-operative care
Using full aseptic techniques, operations were performed under anaesthesia induced by pentobarbitone sodium. The stomach was approached through a left paramedian 5cm abdominal incision.
A Icm incision was made in the ventral wall of the stomach, near the greater curvature, about 6 to 8 em from the pylorus. The cannula was inserted and held in place by suturing the stomach wall to the ring. The stomach wall was sutured to the body wall and the cannula brought to the exterior in the mid-line position. Recovery was invariably complete by the next day.
Only milk was allowed for the first 3 post-operative days, and then a normal diet was gradually resumed over the next 2 weeks. Benzylpencillin, 30 mg, and streptomycin, 50 mg, were given intramuscularly daily for the first 5 post-operative days. The animals were not used experimentally for at least a month after the operation. Recovery was uneventful and complete in every case.
Diet
Animals were fed once daily at 1500 hours. The standard diet consisted of a mixture of 5 parts of thawed-out frozen raw beef and 2 parts of a proprietary cat pellet. One of the following supplements was also given daily: a tinned proprietary cat food, fresh raw liver, or fresh raw lung. Milk diluted with an equal quantity of water was provided and water was always available. This basic dietary pattern was modified according to the tastes and requirements of each individual animal. We have in recent years selected males in preference to females because they are not so fastidious in their feeding habits.
In the last 7 years 34 cats with gastric fistulae have been prepared, 15 of which are still alive: 7 of these have been in routine experimental use for 5 to 7 years. The other 19 animals have either died or been removed from the colony for the following reasons: renal calculi (3), rodent ulcer (1), drug toxicity or unknown causes (5), difficulty in handling (2), poor reproducibility of results (1), gastric haemorrhage (1) and subcutaneous infection (6). Only 7 of these losses (the subcutaneous infections and the gastric haemorrhage) can be attributed directly to the gastric fistula.
A recurring problem was the subcutaneous infection which seemed to radiate from the base of the cannula.
It seems unlikely that this infection was associated with the operative or immediate post-operative period.
It was caused by a benzylpenicillin-resistant
Staphylococcus aureus (coagulase positive) which, when the problem was originally investigated, was found to be widely disseminated on the walls of the animal room, the animals' fur and the slings. It is perhaps significant that a number of the affected animals were those which developed the habit of lying in the sawdust tray, though .there was no evidence that the sawdust was infected.
Routine disinfection of rooms and cages and the washing of the slings with a 2 per cent solution of chlorhexidine acetate in 70 per cent alcohol did not completely eliminate the problem.
The condition was resistant to treatment with a number of antibiotics, and, though lincomycin hydrochloride appeared to be effective on a numher of occasions, control was maintained only while the injections were continued.
In some cats recovery appeared to be spontaneous.
6 cats in which the infection could not be controlled were killed since these were obvious sources of re-infection.
Apart from this specific condition, no other serious infections occurred. COMMENT There are many reasons for preferring dogs to cats for gastric secretion experiments, not the least of which is the fact that, historically, the dog has always been the animal of choice. However, gastric secretion experiments often involve the intravenous infusion of stimulants such as histamine and gastrin, and in these situations the dog is undoubtedly preferred because of the size and toughness of the veins. Nevertheless similar experiments can be performed in cats (Emas, 1960) , and we ourselves have occasionally carried out experiments involving intravenous infusions of stimulants into the cephalic vem.
The preparation of fundic pouches is obviously easier in the dog because of the greater size of the stomach, but the references recorded earlier indicate that denervated (Heidenhain), innervated (Pavlov) and separated-innervated (Perry-Pavlov) pouch preparations of cats have been used successfully.
There are perhaps 2 main reasons why the non-anaesthetized cat has not been used extensively in gastric secretion studies.
Firstly there has been the difficulty, until recent years, of obtaining healthy animals, and particularly in maintaining them when they are collected from different sources.
In our own experience this has been overcome by a rigid quarantine system and by initiating our own breeding programme, thus ensuring that only healthy animals are taken into the colony.
In addition to this, we have tried to concentrate on good husbandry, especially with respect to diet, disinfection and the isolation of this colony from other cats. Secondly, there is the problem of training, for cats are much less amenable to training than dogs (beagles in particular learn to stand in slings with no previous experience).
The training of cats has proved to be less difficult than we expected. However, consideration must be given to the peculiar temperament of the cat, an independent animal which nevertheless requires a sympathetic relationship with humans. In this respect the role of the animal and laboratory technicians in fostering this relationship and in understanding the whims of individual animals is of paramount importance in maintaining a 'contented' colony.
Only 2 animals out of 34 have been rejected from the colony because they became difficult to handle during experiments.
The main advantage of using cats instead of dogs is that space requirements both for housing and experiments are greatly reduced.
Moreover, when investigating the action of new compounds, much smaller quantities are required than for the dog.
Our experience has shown that, provided adequate thought is given to good husbandry and to the individual requirements of the animals, it is possible to maintain the gastric-fistula cat successfully for many years.
